Biology of arterial atheroma.
Endothelial dysfunction and changes in arterial wall morphology including thickening of the tunica intima, excess synthesis of collagenous matrix (fibroblastic intimal thickening) and permanent or dynamic deposition of lipids (fatty streaks) already occur in childhood or adolescence. Definite atherosclerotic plaques in the carotid arteries usually do not manifest themselves before menopause in women or age 40 in men. Obviously, cumulative (long-term) and excessive exposure of the vessel wall to risk factors is required to overcome highly effective defense mechanisms which have not yet been fully investigated. Initiation and early progression of atherosclerosis rely on conventional vascular risk factors such as hyperlipidemia, hypertension, smoking, severe alcohol consumption and chronic infections. Plaque extension is effectively compensated by a focal widening of the vessel, thereby preventing the development of lumen obstruction (vascular remodeling). For stenosis to emerge conventional plaques must convert to complicated plaques characterized by plaque rupture and consecutive atherothrombosis. This process usually starts with small- to medium-sized plaques. Potential determinants of plaque rupture are the composition of the lesion (large lipid-rich core), damage of the fibrous cap (destabilization by chronic inflammation) and hemodynamic stress. According to pathological observations, fissuring of atherosclerotic lesions is a frequent event, while the formation of overlying large thrombi (with progression of stenosis or vessel occlusion) is definitely rare. This conjecture emphasizes the significance of local and systemic thrombus-promoting factors. Actually, the risk profile of advanced atherogenesis in the Bruneck Study was primarily composed of markers of enhanced prothrombotic capacity, attenuated fibrinolysis and clinical conditions known to interfere with coagulation. Almost all subjects with > or =3 procoagulant risk conditions developed carotid stenosis or showed progression of preexisting stenosis during a 5-year period. Increasing insights into the complex biology of arterial atheroma and awareness of the etiologic peculiarities of advanced complicated plaques may serve as a basis for identifying high-risk subjects and for novel vascular prevention strategies with focus on plaque stabilization and antithrombotic/anticoagulant measures.